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Carbon-based nanomaterials -» Promising antivirals for T %o
COVID-19 PO Y
W %8
*@9 f ';’r %%
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- Biodegradable n :’G" ] &—::
, - Biocompatible A Cow By
- Low or no toxicity %% rq"‘"j;’
- Broad-spectrum antimicrobials 6‘9 % R
- Low risk of microbial resistance - *& % ®
- Induce tissue regeneration

Antiviral activity against enveloped positive-sense single stranded RNA viruses:
HCoV|PRRSV|PEDV |HIV-1|HIV-2|FCoV | JEV|SIV|M-MuLV | ZIKV | DENV|HCV | SARS-CoV-2

17,
-

Serrano-Aroca, A. et al., ACS Nano 2021, 15, 5, 8069-8086
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CBNs

[ CBNs-loaded with specific antiviral drug

Inhibition of interaction

B(OH
Binding of HCoV-229E virus @ k (a) Target cell membrane
Direct and/for synergy acti.on to host cell m
- Target cell membrane m"g 08
:'g m NHN b receptor (DPP4)
§ o AhOQRES 0% % Bpcaoss
5 S, = receplor (DPP4) E.I:
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=
E
£ B(OH)
Immune a d complement syste mscomp z guo
attack the viralinfected cells and/or Iprtl heat o
™ CQDs-5
* " 3 ol » * ‘.‘ ‘.‘ HCoV-229E B{OH}. %0 Inhibition of viral replication (b}
Immune system heat 250 e
And/or —_— CODs8 e \-.._*"" "‘*‘”
Complement system NH S
2

Serrano-Aroca, A. et al., ACS Nano 2021, 15, 5, 8069-8086
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Single- crystalllne structure Two-photon cell imaging

control irradiation+GQD control irradiation+GQD
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CFU number (% of control)
CFU number (% of control)

control irradiation+GQD control irradiation+GQD
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Wang. L, et al., ACS Sustainable Chem. Eng., 2018, 6, Ristic. B.Z., et al., Biomaterials, 2014, 35, 4428—
4711-4716. 4435.



€ SR 3 1l 0D Rl B R

EEDKDED—RF/RFISEREAEIZH BTSN
6. — R EBILRIZ KSR R GHERESER D LS, 1=, R
T—EBEL. TaILLARIZLIZY  BRIZT A EIFE# LM ST,
IKAEEDH— R F/RFEIEFEML . EHEBIE S BRI

I AHCEILAIGETH AN BIENE#M T, XM EMNY, EXE

FATELDLTIE I o1,

$

BRI Z BRI e h— R F /R F B ENDEREIC
R LM BEU. FDH— R F/RHFMNKRO LT
1=




BT T D FF K

- FOKEERS SR S DR ZES L. MEAT HLT

E*ﬂz/ﬁﬂi’\’*&ﬁ 7I'\/7'/7I=_L?€* é;bﬁ\’C%é_

t%%JuLﬁj(@fE@z = ®
JI[IE O.%‘
+ —> 8 vaiey

()
- TNEY RILLTHEH I HAZETRRETES,

- RBHLUIA—ARF/HFERII—EREL. 1)L

LZEHTE S,

- RYUR—F/RFORICH—RUF /R FERESE
NI, K#kETHELTES,




st A=

7]

RULAS )L

0.6 300
0.5 250 | Ex. 360 nm
L 0
2 04 ~ 200
S =
§) 0.3 E‘ 150
< 02 g 100/
0.1 il
0 , : . . »
250 450 650 360 410 460 510 560 610 660

Wavelength (nm)
ength (nm)

o e AN

AR T LIMRT



TYANYRIL

G band
= I;/1,=1.14
=
o
fy
=
D)
1000 1200 1400 1600 1800

. i Graphene quantum dots
Raman shift (cm™)

G(UT7T)IN\NRDFERZEIN ., sp2iRFRZFHERLT=,




%%I&WX/\OO I\)l/ eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

JU

KBBEDLT T ~ . .
BHBE S A— R T/

%

T (%)

.

_RHEHI1

F

SEBN DI UBETAODEGLT

ERLT-h—HRF /HF

1 1

SEH

4000

3500 3000 2500

Wavenumber (cm™1)

EMFEFITDARLN,



XPSAANYRIL

XPS survey C Cls n

300 296 292 288 284 279 275
Binding Energy (eV)

1400 1200 1000 800 200

Binding energy (eV)

RER-RERGE.. RE-BREESHBHLN
=6 %?ﬁf&t11*30)75??::(3:@%%2‘%&75\07‘_0




Abs. (620 nm)

0.3

0.25

o
N

0.15

S
—_—

0.05

mEEH

KEEICHT HMERE

i

jm
——Control

——1% DMSO
25 ug/mL
50 pg/mL

——100 pg/mL

——150 pg/mL

——200 pg/mL

Control

GQDs 100 ug/ml

GQDs 200 ug/ml

st A=

New Technology Presentation Meetings!

11



Absorbance at 620 nm
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